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EXECUTIVE SUMMARY 

Techcal Memorandum No 3 (TM3) Ecological Chemcals of Concern (ECOCs) Screenrng 
Methodology is one of three techmcal memoranda that summarlze the general approach and 
methods used m ecological risk assessments (ERAS) at the U S Department of Energy (DOE) 
Rocky Flats Envrronmental Technology Site (WETS) near Golden Colorado (Figure 1 1) 
TM1 Assessment Endpomts descnbes the general techcal approach and scope of the ERAs 
and presents the assessment endpomts (Suter 1989 USEPA 1994) which are the focus of data 

collectlon and analysls for ERAS at WETS TM2 Sitewide Conceptual Model presents general 
descnptions of the abiotlc and biotlc aspects of the envrronment at WETS the pnmary 
contarmnant source areas and types and the species selected for conductmg the exposure 
assessment portion of the ERA 

TM3 descnbes the methodology for identifymg ECOCs for use m ERAs associated with 
environmental mvestigatlons at WETS A screemng level evaluatlon of contamulants is needed 
to focus the ERAs on contamrnants present at concentratlons that may represent a risk to 
ecological receptors and rrmumlze evaluation of contamrnants that do not present a hazard 

ECOC scmemg 1s part of the problem formulabon phase of perforrmng ERAS at Superfhd 
sites (USEPA 1992 1994) Other components of the problem formulatlon rnclude development 
of a site conceptual model (SCM) to characterne exposure pathways development of nsk 
charactemtion objectives and identlfication of specific data quality objectives needed to 
complete the ERA The problem formulation phase of each ERA performed at WETS wdl be 
documented 111 a Problem Formulation TM whch will be provided to the U S Envmnmental 
Protection Agency and Colorado Department of Public Health and Envmnment for review pnor 
to completion of the ERA analysis 

The ECOC screemng method evaluates data on chemical distnbutlon m biotlc and abiotlc media 
associated with potential contarmnant source areas The prvnary source areas at WETS are the 
individual hazardous substance sites mcluded m each of the 16 operable umts (OUs) designated 
in mteragency agreements (Figure 1 2) bsk  evaluatlon based on source areas is mportant 
because design of the pmary Resource Conservatlon and Recovery Act (RCRA) and 
Comprehensive Environmental Response Compensation and Liability Act activities RCRA 
Facility InvestigationdRemedial Investigations (RFI/RI) and Correctlve Measures Studies/ 
Feasibility Studies is based on the OU designations and remedial action and nsk management 
decisions will be OU specific Therefore it is mportant that the results of the ERAs be useful 
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in makmg decisions regardmg remedial achons associated with an OU bas- the ECOC screen 
on pnmary source areas wdl facilitate decisions on what areas should (or can) be remediated to 
reduce the overall ecological nsk to acceptable levels 

The ECOC screemg methodology is based on a phased approach with analyses conducted m 
three tiers (Figure 2 1) Tier 1 is mtended to idenhfj site specific contammnts for each ERA 
The analysis may E lude  stat~st~cal analyses and/or professional judgment The result is a list 
of  potential chermcals of  concern (PCOCs) that is then used to d e t e m  the contarmnants of 
concern for the Human Health Ibsk Assessment and the ERA the two components of  the RFI/RI 
Baselme k s k  Assessment 

The potential ecotoxicity of PCOCs is evaluated m Tier 2 and Tier 3 The evaluahons are 
conducted only for complete exposure pathways and requlre development of an SCM to idenhfy 
contaminant sources exposure pomts potential exposure pathways and receptor types The 
Tier 2 and Tier 3 screens each requm estmates for exposure of  representahve or key receptors 
to site contammnts Key receptors to be used at WETS were identified as part of the WETS 
sitewide ERA methodology and are listed m TM2 Representatwe species of buds small 
mammals large mammals and fish were selected based on thew abundance at WETS special 
legal status and posihon m local food webs Information on life hstory body slze diet and 
other parameters needed to es-te exposure is also presented m TM2 

The Tier 2 screen provides an efficient and conservahve mechamsm to idenhfj Tier 1 PCOCs 
that are present at potenhally ecotoxic concentrahons Estimahon of exposure and companson 
to benchmarks for th~s her requms m m a l  effort m mampulatmg large data sets and mvolves 
a lmited number of  species The screen is conservative m that it assumes that receptors are 

contmuously exposed to the hghest concentraoons detected and evaluates potenhal toxicity to 
individuals and not effects to populahons or commumties The Tier 2 screen is equivalent to 
prellmmry exposure and nsk calculations mcluded m Step 2 of  the most recent ERA (draft) 
guidance from EPA (1994) 

ECOCs identified in Tier 2 are camed into Tier 3 Tier 3 is considered a screemng step but 
includes a more accurate method for estmatmg exposure than Tier 2 because it mcorporates the 
distnbution of  chemicals 111 the environment and spatial and temporal aspects of  receptor 
behavior Factors such as diet home range sue seasonal migration and body slze affect the 
frequency duration and intensity of contact with contammated media Adjustment of exposure 
parameters to account for these factors is mportant m obtainmg more objective estunates 
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Potential ecotoxicity of contammants is evaluated by compamg site specific exposures to 
ecotoxicological benchmarks developed for vmous receptor species from established databases 
or scientific literature The compamon is expressed as a hazard quobent (HQ) or the rat10 of 
a site specific exposure estunate to the benchmark (USEPA 1994) 

Eq ES 1 
estamated exposure 

benchmark exposure 
HQ = 

Benchmarks are usually selected so that si@icant ecological effects are not expected when 
exposures are lower than the benchmarks (HQ < 1) ConcentraOons or exposures exceadmg 
benchmarks (HQ > 1) do not necessanly mdicate sigdcant m k  but do mdicate that the 
contaminant should be further evaluated m the ERA 

Ekotoxicological benchmark values are based on a database developed at Oak kdge Nabonal 
Laboratory (ORNL) (ORNL 1994) In most cases benchmarks were denved from data on the 
toxicity to laboratory test -1s and extrapolated to wlldllfe species by scalmg to body slze and 
applymg uncertamty factors to account for vmabllity among species and data types ( O W  
1994) The ORNL method is used to develop benchmarks for key receptor species at WETS 
Benchmarks and accompanymg documentahon are lncluded as appendices to &IS document 
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1 0  INTRODUCTION 

I 

1 1  Background 

Techmcal Memorandum No 3 (TM3) Ecological Chemcals of Concern (ECOCs) Screemg 
Methodology is one of three techmcal memoranda that s u m m m  the general approach and 
methods used m ecological nsk assessments (ERAs) at the U S Department of Energy (DOE) 
Rocky Flats Envuonmental Technology Site (WETS) near Golden Colorado (Figure 1 1) 
TM1 Assessment Endpomts descnbes the general techcal approach and scope of the ERAS 
and presents the general goals for ecological assessments at RFETS These goals are used to 
develop specific assessment endpomts wluch are the focus of data collectlon and analysls for 
ERAs at RFETS TM2 Sitewide Conceptual Model presents general descnpuons of the abiohc 
and biotic aspects of the envuonment at RFETS the pnmary contammnt source areas and 
types and the species selected for conductmg the exposure assessment portlon of the ERA 

ECOC screenmg is part of the problem formulation phase of p e r f o m  ERAs at Superfund 
sites (USEPA 1992 1994) Other components of the problem formulahon Elude development 
of a site conceptual model (SCM) to characterne exposure pathways development of nsk 
charactemahon objechves and idenhficabon of speclfic dataquality objecuves needed to 
complete the ERA The problem fonnulahon phase of each ERA performed on a watershed 
basis at RFETS wlll be documented m a Problem Formulation TM whch wlll be provided to 
the U S Envuonmental Protechon Agency (EPA) and Colorado Department of Public Health 
and Envuonment (CDPHE) for review pnor to complehon of the ERA analysis 

EPA has drafted a guidance document to expand on the “Fysunework for Ecological k s k  
Assessment” (USEPA 1992) The guidance document (USEPA 1994) is currently m a review 
draft format that has not been formally released but 1s avadable The ECOC screerung process 
descnbed m T M 3  is based m part on ths draft guidance Specifically assumptions used m 
the Tier 2 ECOC screen are consistent with the Prelmrnary ksk  Calculatlon (Step 2) section 
Prior to preparation of thls TM EPA ecotoxicologists were mformally consulted m the proper 
use and citation of the guidance document 111 its current form The methodology and 
assumptions used m the ECOC screenmg are also conslstent with previous EPA guidance 
(USEPA 1989 1992) and DOE guidance on mcorporatmg ecological nsk assessment mto 
Comprehensive Envuonmental Response Compensahon and Liability Act (CERCLA) 
investigations (DOE 1994) 
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1 2  Purpose 

A screerung level evaluabon of contaminants is needed for at least two reasons Fmt ERAS 
at RFETS are generally “sourcednven” (Suter 1993) potential source areas are known but 
exposures and toxic effects are largely unknown or uncharacted Screerung methods based 
on ecotoxicity are needed to identify contarmnants present at potentially hazardous 
concentrations Second mvesbgabons associated with CERCLA the Resource Conservabon 
and Recovery Act (RCRA) and other programs at WETS are generally broad m scope and 
generate large amounts of data on the nature and extent of potenhal contimunabon Screemng 
these data is necessary to focus the ERAS on contarmnants present at potentnlly emtoxic 
concentrations and mlntmlze evaluation of those that present neghgible or de mznzmus nsk 
(Suter 1993) 

Th~s document descnbes the methodology for idenbfymg ECOCs for use m ERAS associated 
with CERCLA mvestigabons at RFETS EPA (1992 1994) idenafies three mam categones of 
envvonmental stressors physical chemical and biological Although physical and biological 
stressors may occur at RFETS the focus of baselme ERAs at the site is on chemcal stressors 
Two mam reasons for thls are 

Chemcal stressors are usually of greatest concern for ERAS conducted as part of 
CERCLA mvestigabons (USEPA 1994) OSWER D m t ~ v e  9285 7 17 states that 
the overall objectives of baselme ERAs for CERCLA are to identify and 
charactem the current and potenhal threats to the envvonment from a hazardous 
substance release and establish cleanup levels that will protect natural resources 

The motwation for ERAs conducted for the WI/N process at WETS IS generally 
“sourcedriven A prmary focus of baselme ERAS is to evaluate contarmnant 
transport estnnate current and potential exposure of receptors to site 
contammnts and evaluate the potential ecotoxicity resulting from the exposures 

This document should also be used to aid m the development of data quality objectives (DQOs) 
for the baseline ERA In most cases much of the data used m the ECOC Screen wlll have been 
collected for purposes other than use m an ERA The process descnbed in thls document is 
intended to help use these data to focus the ERA on contammants that may pose a threat to 
ecological receptors The results of the ECOC screen should be used to develop DQOs for 
further analysis of available data or for additional data collecaon and analysis The goals 

D M  FINAL 
Ap  I 1995 

TM3-ECOC S~CUI 
w 1 3  

I 



methods and DQOs for further evaluation of exposures and ecological nsk should be presented 
m the Problem Formulation TM 

1 3  Scope 

Tlvs document descnbes methods for screemng data on chemcal distrtbutlon m biotic and 
abiotx media associated with potentlal contaminant source areas The pnmary contarmnant 
source areas at WETS are the dividual hazardous substance sites (IHSSs) lncluded m each of 
the 16 operable umts (OUs) designated m rnteragency agreements (Figure 1 2) Rsk evaluabon 
based on source areas is important because design of the pnmary RCWCERCLA actxvities 
RCRA Facllity InvestlgatlodRernedial Investigation (RFI/RI) and Correctwe Measures 
Studies/Feasibllity Studies (CMS/FS) are based on the OU designaQons and remedial action and 

nsk management decisions wrll be OU specific However as a result of recent discussions 
among EG&G Rocky Flats (EG&G) DOE EPA and CDPHE the design of ERAs previously 
based on OUs is now based on more ecologically relevant umts such as the dramages associated 
with the streams that cross the site Now an ERA conducted at WETS may mclude multiple 
OUs and some or all of the IHSSs associated with each OU Therefore it is mportant that the 
results of the ERAs be useful m malung decisions regardmg remedial acQons associated with an 
OU basmg the ECOC screen on source areas relatwe to dramages or other ecologically relevant 
umts will facilitate decisions on what areas should (or can) be remdated to reduce the overall 
ecological rlsk to acceptable levels 

The ECOC screerung method is a phased approach that mcludes three Qers The end result of 
the process is a list of ECOCs for whch risks will be assessed m greater detad rn the ERA 
report Although the mtent is to idenhfy ECOCs for use m the detarled nsk assessment the 
screemng procedure itself mcludes a relatively extensive assessment of exposure and toxicity 
Considerable effort may be requmd m acquisition and mampulaQon of data Thls approach is 
meant to standardlze and facilitate the identification of contarmnants for whch detailed analysis 
is requlred 

The second and thud tier screens mclude evaluation of toxicological hazards based on the 
concentrabon and potential ecotoxicity of contaminants at the site The estmtion of exposure 
and toxicity included rn h s  evaluation is based on effects to dviduals even though evaluatlon 
of ecological risk is best judged from effects on populations cornmumties or ecosystems 
(Barnthouse 1993) The approach based on individuals is the most efficient for this evaluation 
because the best toxicological information on envuonmental contaminants is usually based on 
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studies that address effects on individual orgwms (Suter 1993) ExtrapolaQon of such 
mformation to populahon comou~llty or ecosystem level effects reqwres site speclfic data 
acquisition and analysis and is a much more extensive effort The mhvidual based approach is 
also consistent with the assumphons of Step 2 of (draft) EPA nsk assessment guidance (USEPA 
1994) for screerung site contammints 

Approaches to ERAS vary greatly with site speclfic condihons and objectives and no standard 
methods or assumphons e m t  for perforrmng ERAS Th~s document IS mtended to provide an 
ECOC screerung framework that IS flexlble enough to accommodate specific needs of ERAS 
conducted at WETS TM 3  is also mknded to be revlsed as needed to address changmg necjds 

of the ERA process at WETS In part~cular Appendices A through D vvlll be revised to 
mcorporate new mformahon on the toxlcity of chemcal and radionudide contarmnants found 
at WETS 

Many steps m the ECOC screerung process requtre professional judgment m decidmg what 
methods assumpfions and data are used The ERA process at WETS IS mtended to be a 
cooperative effort amed at gaurrng consensus among DOE EPA and CDPHE on key decmons 
Such cooperation requlres frequent contact substantwe mterachon and complete documentabon 
of decisions and assumptions 
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2 0 ECOC SCREENING METHODOLOGY 

Scope/Act ivity 

Background Considered? 
Exposure Pathways 
c0nsldered7 

2 1 Overnew 

Pier 1 Tier 2 Tier 3 

Y* no Y e  
no Y* Y* 

2 1 1 Tiered Approach 

Data Used 

Spatial Distnbution of 
Chermcal Considered' 
Aggregation of Data 

Receptor Behavior 
Considered? 
Results Known As 

Use in Ecological Risk 
Assessment 

The ECOC screemng methodology is based on a phased approach with analyses conducted m 
three tiers 0;igure 2 1) The approach is designed for screemng data on large numbers of 
chemicals to identifj contarmnants that are present at potentdly emtoxic concentratlolls The 
approach is based on conservatme assumpt~ons that rmfllllllze the chance of excludmg chermcals 
that may represent ecological nsk Analyses conducted m Tier 1 are mtended to idemfy site 
specific contarmnants based on distnbution of chemcals m abiotlc medm Tier 2 and Tier 3 
include analysis of data from abiotIc media and biological Wsue and provide a pre1mmu-y 
evaluation of the potential ecotoxlcity of contarmnants at the site (Table 2 1) 

Table 2 1 
Summary of Ecolog~cal Chermcal of Concern Screetung Methodology 

Used m Ecolog~cal Ruk Assessments at RFETS 

RFyRldatafrom RFIM data from abiotic RFI/RI data from 
chemcal analysis of media and data from abiotic muha and 
abiotic media biological trssue analyses data from biological 

tissue analyses 
no no' Yes 

OU wide for RFYRI may IHSS for RFYRI 
be watersh&/OU/source be watershed or source may be watershed or 

area for other ERAS soufce area for other 
ERAS 

IHSS for RFm may 

area for other ERAS 

no no Yes 

Potential Chemcals of Tier 2 Ecological Ftnal ECOCs 
Concern (PCOCs) Chemcals of Concern 

Used as input for Tier 2 

(ECOCs) 

Used as mput for Tier 3 Flnal ECOCs used m 
demled nsk analysis 

Tier 2 screens assume receptor is exposed to maximum concentration 100 percent of time 
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The purpose of Tier 1 is to identlfy the site specific contammts (potentd chemicals of concern 
[PCOCs]) that are the focus of the ERA Tier 1 screenmg for RFYRI activibes combmes 
statistical compmsons to site background conditions frequency of dekoon and professional 
Judgment The process for idenbfymg PCOCs was developed by DOE for RFETS m 
cooperation with EPA and CDPHE The result is a list of PCOCs that is then used to determme 
the chemicals of concern (COCs) for the Human Health Rsk Assessment ("RA) and the ERA 
the two components of the RFI/RI Baselme Rsk Assessment The PCOCs and the process used 
m identiQmg them are detailed ln COC TMs prepared for each HHRA EPA and CDPHE must 
review and approve each of the COC TMs 

The potential ecotoxicity of site contammants is evaluated m Tier 2 and Tier 3 The evaluatlons 
are conducted only for complete exposure pathways and re~ulre development of an SCM to 
identify contammint sources exposure pomts potenbal exposure pathways and receptor types 
The Tier 2 and Tier 3 screens each requue estmates for exposure of representatwe or key 
receptors to site contaminants Key receptors to be used at RFETS were identified as part of 
the RFETS sitewide ERA methodology and are listed m TM2 Representatwe species of buds 
small mammals large mammals and fish were selected based on thcu abundance at RFETS 
special legal status and posibon m local food webs Infornubon on llfe hstory body slze diet 
and other parameters needed to estunate exposure is also presented m TM2 

Tier 2 screerung is conducted uslng the PCOCs resultmg from Tier 1 analysis Tier 2 screenmg 
includes the most consematwe estmte of exposure because it assumes that each receptor spends 
all of its tlme m areas contamg the maxmum contammoon and that 100 percent of a 
contaminant 1s absorbed from envuonmental media These assumpt~ons probably overestmate 
exposure under most conditions and mlIllllllZe the chance that a potentmlly ecotoxlc contarmnant 
will be e l m t e d  from further nsk evaluatlon The Tier 2 screen is also consistent with the 
methods recommended for prellrmnary nsk calculations mcluded m Step 2 of the most recent 
(draft) EPA guidance on conductmg ERAS at Superfund sites (USEPA 1994) 

ECOCs identified m Tier 2 are carried mto Tier 3 Tier 3 1s considered a screenmg step but 
includes a more accurate method for estlmatmg exposure than Tier 2 because it mcorporates the 
distribution of chemicals 111 the envlronment and spaUal and temporal aspects of receptor 
behavior Factors such as diet home range slze seasonal rmgration and body slze affect the 
frequency duration and intensity of contact with contammated media Adjustment of exposure 
parameters to account for these factors is unportant in obtainmg more objective estmates 
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Tier 3 ECOCs may not requm further evaluauon if the estrmation m Tier 3 is adequate to 
charactem exposure ECOCs present at concentrauons that are clearly hazardous (de 
nuznlfesttus nsk) also may not requm further analysis for exposure In these cases mformatton 
on effects from the site such as results of toxicity tests or commun~ty data are llkely to reflect 
unpacts Further charactemtion may be needed when toxicity is not clearly mdicated or for 
development of remediation cntena Detads of fiuther analyses are presented m the Problem 
Formulation TM 

Details of screem methods and use of ecotoxicological benchmarks are presented the followmg 
secttons Tier 1 is bnefly descnbed m Secbon 2 2 More detadd treatments of &IS process 
are lncluded 111 the techcal memoranda associated with specific RFI/RI reports Section 2 3 
and Section 2 4 descnbe the methods for Tier 2 and Tier 3 ECOC screens mcludmg 
assumptions for identifymg exposure pathways and receptor types and calculatmg exposure pomt 
concentrations 

Evaluation of ecotoxicity m Tier 2 and Tier 3 requms development of an SCM to identify the 
receptors of concern potenually complete exposure pathways and the data needed to estmate 
exposure pomt concentrations Informatton on the distnbuhon of PCOCs m envuonmental 
media are used m conjuncuon with ecological mformatmn m TM2 to develop the SCM for the 
ERA study area or each contamaunt source area Thrs mformauon 1s used m the ECOC screen 
and more detailed exposure estmates to charactem nsk from toxlc exposure 

2 1 2 Estunation of Rsk 

Potential ecotoxicity of contarmnants IS evaluated by compmg site specific exposures to 
ecotoxicological benchmarks developed for vanous receptor species from establsheti databases 
or scientific literature The compmson is expressed as a hazard quotient (HQ) the rat10 of a 
site specific exposure estunate to the benchmark (USEPA 1994) 

estrmated exposure 
benchmark exposure 

HQ = 

Benchmarks are usually selected so that sigmficant ecological effects are not expected when 
exposures are lower than the benchmarks (HQ < 1) Concentrations or exposures exceedmg 
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benchmarks (HQ > 1) do not necessardy lndicate sigmficant nsk but do lndicate that the 
contaminant should be evaluated further 111 the ERA 

Information for developing ecotoxlcological benchmarks is avadable from vmous sources 
includmg 

0 

e 

e 

e 

0 

EPA supported databases such as the Integrated lhsk Informahon System (IRIS) 
and Aquatic Information Retneval (AQUIRE) 

EPA Ambient Water Quality Cntena 

U S Fish and Wlldlife Service Contarmnant Hazard Reviews 

Oak lhdge National Laboratory (ORNL) database of toxicological benchmarla 
(for wildlife aquatic life and plants) 

The open scientific literature 

Selection of ecotoxicological benchmarks from these and other sources is discussed rn Stcbon 
2 5  

2 1 3 Sources for Data 

Data on PCOC concentrations 111 medm and/or biological tlssues may be used m the ECOC 
screens Data on contaminant concentrations may be o b t a d  from any source approved for use 
by EG&G DOE EPA and CDPHE Review of data quality should be undertaken to detemme 
its usability and lmtations Data use and analysis 111 ECOC screerung or 111 ERA reports should 
conform to Rocky Flats quality assurancelquality control (QNQC) guidelines descnbed 111 the 
Envlronmental Restoration Sitewide Quality Assurance Project Plan (QAPjP) ( K & G  1990) 
EMD Operatmg Procedures (Manual 5 21000 Volumes I through VI) for sample collection and 
handling methods (EG&G undated) and EMD Admmstrative Procedures Manual (Manual 2 
11OOO ER ADM) (EG&G undated) for report preparation and data use In particular the 
following procedures and QNQC guidelxnes should be consulted 

QAPjP Section 3 0 Design and Control of Scientific Investigations 
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' I  QAPjP Appendix A Data Quality Objective Development Process 

I 

Admmstrative Procedure for Evaluahon of ERM Data for Usabdity m Fml 
Reports (Manual 2 G32 ER ADM 8 02) 

Envlronmental Restorahon Operatmg Procedures Volume V Ecology (Manual 5 
21200 OPS EE) 

Data used to estmate exposure pomt concentraQons should be appropnate for the exposure 
pathways and receptor species of concern In general use of data on abiotx medla 1s 

appropnate when evaluatmg exposure to receptors that have dvect contact with soil sedlment 
or water When avallable data from biological tlssue analysis should be used when evaluatmg 
exposure to species m upper trophc levels Measurements are based on total chemcal content 
in media For example exposure to metals m sod or sedlment should be based on measurement 
of the total recoverable metal content of the sample not measurement of bioavadable frachons 
such as diethylenetnammpentacetic acid (DTPA) or other weak acid extrachon techmques 

Data used to estmate exposure to contarmnants m water should be conslstent with applicabon 
of state water quality standards Total recoverable (not filtered) chemd concentraQons m 
water should be used when estlmatrng exposure of wddllfe to contarmnants m dmlung water 
The dissolved frachon (sample passed through a filter with 0 45 mcmn pore sue) 1s appropnate 
when evaluatmg d m t  exposure of aqyahc species to contammints 111 d a c e  water 

If biological tissue data are not avarlable appropnate assumphons about bioaccumulatlon is 

appropriate mcorporated lnto the exposure estunate Bioaccumulatlon propemes vary among 
chemicals and among the media m whch contammints are found For example non iomc 
orgamc compounds generally have a greater potential for bioaccumulahon than metals and iomc 
orgamc compounds Many metals tend to bioconcentrate m aquatlc systems but not m terrestnal 
habitats Bioaccumulation factors for typical chemicals can be found m O W L  (1994) (see 
Appendix A) the EPA database AQUIRE and prmary sources m the ecotoxicological literature 
Use of bioaccumulation factors m estmtmg exposures m ECOC screemg charactemahon 
should be well documented 111 the Problem Formulation TM Prior approval from EPA and/or 
CDPHE may be requlred 

I 
1 
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2 1 4 Treatment of Uncertamty 

I 

Many sources of uncertamty are associated with ecological risk assessments or other 
envlronmental mvestigations The term “nsk itself mplies uncertamty about the outcome of 
the process under study Suter et al (1987) identify three mam categones of uncertamty 
sources 

The fundamentally stochast~c (random) nature of the envmnment 
Incomplete knowledge of the system under study 
Uncertamty associated with execution of the study 

The stochastic varnbility of nature can be quantIfid and characterrzed but not reduced because 
it is a fundamental property of the system Vanability withm a data set can be reduced by 
narrowmg the scope of sampllng to Elude items of smdar qualities such as collecbng only 
female mice of a certam age and weight However the general applicability of the results is 
proportionately narrowed 

The second source of uncertamty refers to scienhfic ignorance of the system under study This 
source is theoretnlly reducible but only at mcreased cost of samplmg or expermental 
mampulation However the goal of the RFI/RI and associated mk assessments IS not to 
elmmate uncertamty but to characknze it m a way that allows it to be used m maklng domed 
nsk management decisions (USEPA 1987) 

The thud source of uncertamty mvolves execution of data collection and analysis Th~s source 
of uncertamty mcludes mppropnate samplmg locat~ons mccurate or mcoaslstent sample 
collection methods and data recordmg errors Th~s type of uncertamty can be controlled by 
development of and stnct adherence to comprehensive quality assurance plans However the 
amount of th~s error should be assessed for each samplmg and analysis step 

Uncertainty in risk assessments has traditionally been accomplished through applicabon of 
conservative assumptions about exposure parameters However &IS practm can lead to 
inconsistent estlmation of nsk take accurate estrmates of uncertainty out of the declsion process 
and generate “false positives” that may lead to unnecessary costly and possibly damagmg 
remedial actions (Paustenbauch 1990) 
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As noted the purpose of the ECOC screen is to idenbfy site specific contarmnants that are 
present at potentially ecotoxic concentrabons wlvle mlnlmtzmg the chance of mderestunatmg 
risk of toxicological exposure It is not necessary to fully charactern uncertainty to accomplBh 
tlus purpose Conservative assumpborn that m u m m  the chance of excludmg a chemcal 
contammnt from further evaluabon when it is present at potenbally ecotoxic levels The degree 
of conservativeness decreases with successive Qers of the screenmg process resultmg m more 
accurate nsk estmates 

2 2 Tier 1-Detemnabon of PCOCs 

2 2 1 General 

The purpose of Tier 1 is to identify site specific contarmnants (1 e PCOCs) based on data 
collected from abiotic media m the ERA study area The pnmary focus of RFM ERAS is on 
risk resultmg from the presence of site specific contaminants The most detalled exposure and 
toxicity analyses will be performed for the PCOCs 

PCOCs may be idenbfied usmg qualitative or quantitabve methods PCOC idenMicatton for 
RFI/RIs at WETS IS usually based on a method developed specially for use at the site Tlus 
method sometmes referred to as the “Gdbert Toolbox is descnbed m Section 2 2 2 Less 
quantitative means may also be used to idenbfy PCOCs For example PCOCs may be idenufied 
based on knowledge of mdustnal processes waste storage or known con- releases 
Adequate knowledge of chemcal releases may be used to sigmficantly reduce the scope and 
effort involved 111 performrng the ERA 

In most cases the regulatory agencies must approve the PCOCs addressed m m k  assessments 
Thus the regulatory agencies may add or delete chemcals based on professional judgment 
Agency approval of the selection process the data used m selection and the final 1st of PCOCs 
should be obtamed early 111 the nsk assessment process preferably pnor to complebon of 
problem formulation 

DRAFT FINAL 
Ap 11995 

TM3--Ecocs eea 
Pag 2 8 



2 2 2 Statisncal Analysis Procedures for PCOC Identification Associated with RFI/RI 
Activities 

The flow chart presented m Figure 2 2 illustrates the process for idenofymg PCOCs The 
statistical methodology for site to background compmsons for morgmc analytes and 

radionuclides is outlmed m Statistical Compmsons of Site to Background Data m Support of 
RFI/RI Investigations (EG&G 1994) The PCOC identification process consists of the followmg 
steps (1) a hot measurement test (2) the Gehan test (3) the Quantde test (4) the Slippage test 
(5) the t test and (6) professional judgment Analytes havmg concentrations elevated relaQve 
to background concentrations as mdicated by the hot measurement test or any one of the 
mferential statistical tests (Gehan Quantde Slippage and t test) are considered PCOCs The 
five comparison tests are descnbed below 

Chemical data are evaluated usmg a hot measurement test whch compares each measurement 
with an upper tolerance l m t  (UTL) value for the correspondmg anal* m the background data 
The hot measurement test is useful as a screemg tool to ensure that unusually large 
measurements are adequately evaluated regardless of the output of the more formal mferenQal 
statistical tests The UTL concentration used d m g  comparison of site to background data was 
the UTL, -  value m accordance with Rocky Flats guidance on statistical compmsons (EG&G 
1994) Thls UTL represents a value for whlch there is 99 percent confidence that the UTL is 
equal to or greater than the true 99th percentde of the background populaUon The UTL values 
for background data are reported m the Background Geochemcal Charactemmon Report 
(EG&G 1993) 

Statistical mference tests (Gehan Quantile Slippage and t test) are used to compare the means 
and medians of site data to background populations Inferential tests d u d e  both nonparametric 
(distribution free) and more tradihonal parametnc types Nonparamemc tests are generally more 
appropriate for use with envuonmental data because of the relamely rrgid assumptions of 
parametric tests (Gilbert 1987) 

The nonparametric Gehan test (Gehan 1965 Palachek e? al 1993) can be used to evaluate data 
sets with multiple detection lmits and nondetects and can be used regardless of the dlstnbuQon 
of the data The Gehan test is a generalnation of the more common nonparametnc ANOVA 
Wilcoxon Rank Sum test The parametnc 
ANOVA t test IS used only when background and site data contam less than 20 percent 
nondetects and normality as assessed using the Shapm Wilk test (Grlbert 1987) is satisfied 

The Gehan test IS performed for all analytes 
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Other nonpararnetnc tests used to compare background hnd site data mlude the Quantlle and 
Slippage tests The Slippage test conslsts of  countmg the number o f  OU measurements that 
exceed the maxmum background measurement If the number of  measurements exceedrng the 
maxmum background measurement is greater than a cntical value obtamed from tables rn 
Rosenbaum (1954) then the analyte is considered a PCOC 

The Quantile test 1s slrmlar to the Slippage test and is performed by lutmg the combuLed 
background and OU measurements from smallest to largest The test counts the number of 
measurements from the OU that are among the largest measurements of the comb@ data sets 

If the number of measurements is greater than a cnhcal value the analyte is considered a 
PCOC The largest measurement and cntxcal values are d e t e d  from tables m Gilbert and 
Smpson (1 992) 

The mferential statistical tests (Gehan Slippage QuanMe and t test) compare background and 
OU concentration distnutions The hot measurement test compares each measurement to a 
correspondrng UTL+,,* value The difference m the two methods is that the mferentd tests 
compare differences between population dlstnbutlons and the hot measurement test compares 
individual measurement to a smgle value The hot measurement test 1s not considered a formal 
stamtical test because false posihve and power requuements are not explicitly stated 

The final identificahon of PCOCs is subject to professional review of the test results and graphc 
presentatxon of  the data The professional judgment of the analyst is requmd to consider other 
factors such as the spatial and temporal distnbutxon of  analytes fustonc mformatxon regardmg 
past operations at the site mter element correlatxons mass balance calculahons and knowledge 
of the hydrology geochemmy and geology of the site 

2 3 Tier 2-Conserva~ve Screen for Potenhal Ecotoxlaty 

The purpose of  the Tier 2 screen is to provide an efficient and conservative mechamsm to screen 
a large number of Tier 1 PCOCs to determme whch are present at potentially ecotoxic 
concentrations Estmation of exposure and compmson to benchmarks for thls tier requlres 
mmmal effort in mampulatmg large data sets and mvolves a lmited number of species The 
Tier 2 screen may be omitted if a small or pre defined area or set of chemcals is to be assessed 
The screen is conservative in that it assumes that receptors are contrnuously exposed to the 
highest concentrations detected and evaluates potential toxicity to mdividuals and not effects to 
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populations or conmumties The Tier 2 screen 1s equivalent to prelmlnary exposure and nsk 
calculations included m Step 2 of the most recent ERA (draft) guidance from EPA (1994) 

2 3 1 Estunation of Exposure Pout Concentrations 

2 3 I I Spatial Aggregation of Data 

The concentration of a PCOC at an exposure pomt is assumed to be equal to the maxmum 
concentration detected for the m e d m  Tlus d u d e s  all source areas w i h  the ERA study 
area For example if the ERA is bemg conducted for a dramage basm the maxmum 
concentration detected among all the potenbal source areas is used to represent exposures 
throughout the dramage Although uslng the maxmum concentraaon overestmates exposure 
for the study area it is an efficient way to idenhfy chemcals for further detalled analysis 

2 3 I 2 Data Used 

Data on PCOC concentrabons m abiohc and/or biotic media may be used Data on contarmnant 
concentrations may be obtamed from any source provided that it has been approved for use m 
CERCLA and RCRA mveshgahons at WETS If data on biological -sue burdens are not 
avadable the exposure pomt concentmaon for food is assumed to be equal to that of the 
maxmum concentrahon m the abiobc medium to whch the prey or forage species are exposed 

2 3 1 3 Bioavailability 

Bioavailability is assumed to be 100 percent for all chemicals m all food and abiom media 
Therefore no adjustment for bioavallabllity is made when calculatmg exposures usmg the 
measurements descnbed in the previous secoon Ths is a conservative assumpaon that 
overestmates exposure m most cases but is consistent with Step 2 of the (draft) guidance for 
conducting ERAS at Superfund sites (USEPA 1994) 

2 3 2 Exposure Estunation Procedure 

2 3 2 I Receptors 

The screen is conducted using pathwaylreceptor groups with the lowest benchmark values for 
a given chemical Using only the most sensitive endpomts ensures that the risk estlmate is 
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conservative and mlIllfnlZes the effort needed to complete the screen As noted previously only 
potentially complete exposure pathways are mcluded m the screen The exposure is estmted 
for mdividuals of each receptor group considered No extrapolatron to populaaon exposures or 
effects is used 

2 3 2 2 Site Use Factors 

The exposure estunate assumes contmuous exposure to the maxunum concentraaons for a given 
PCOC (IpCOCI-) m the ERA study area Individual receptors are assumed to spend all of 
thew tune m the areas of hghest contarmnant concentration (site use factor [SUFI = 1 0) 

2 3 2 3 Escposure Estimate 

The [PCOC], will be used when comparvlg site contaminant concentraaons to envvonmental 
effects concentrations (EECs) When benchmarks are m the form of mgestion rates that result 
m the no observed adverse effects level (NOAEL) exposure is calculated as 

Exposure = ([PCOCJ-) *(I@ Es 2 2  

Where IR is the mgestion rate for food and/or water for a given receptor species 

2 3 4 fisk Estmation 

The ecotoxicological nsk is calculated as 

E¶ 2 3  

when assessing exposure using benchmarks m the form of EECs Equation 2-4 will be used 
when benchmarks are m the form of ingestion rates 

J3 2-4 
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The result of the screen is a list of contarmnants called Tier 2 ECOCs for whch concentratlons 
exceed benchmark values m samples from at least one locabon m the ERA study area For each 
Tier 2 ECOC an inventory is made of all sample locations at whch concentrahom exceed toxlc 
benchmarks and the correspondence to IHSSs is noted and reported to RFILRI project managers 
for use m prellmlnary steps of the CMS/FS These sample locatlons are mapped to help 
determine whether they represent addibonal sources outside the IHSS designations 

If no ECOCs are identified the Tier 1 screen should be documented m the Problem Formulahon 
TM The results are used m cornbumon with data on ecological effects such as commuIllty 
composition and results of toxicity testmg m a weight of-evidence approach to evaluamg nsk 
at the site This analysis mcludes evaluahon of the need for further mformabon on contarrrmant 
concentrations and distnbuhon at the site(s) under considerahon A screen that results m a lack 
of ECOCs at a site must be well supported with documentahon of the screen the data used to 
perform it and the uncertamty associated with the results 

2 4 Tier 3-Exposure Screenmg Methodology 

Tier 3 screerung is conducted for chemcals tamed through from previous bers The Tier 3 
analysis is also a screerung level evaluahon and Eludes conservabve assumpbons about 
bioavailability of contarmnants and the use of scre.enmg benchmarks However Tier 3 mcludes 
a much more comprehensive evaluahon of exposure pathways and more accurate methods for 
estmating exposure than Tier 2 The Tier 3 exposure estlmatlon Eludes methods that account 
for factors that modify the frequency dwhon and mtensity of contact between a receptor and 
the contammated media These mclude behavioral factors such as home range slze seasonal 
mctivity (hbernabodtorpor) and seasonal mgrahon away from or to WETS In additlon 
exposure point concentrations are averaged over larger areas to more accurately represeat the 
concentrations to whch a mobile receptor species or plant commuruties are exposed 

The more intensive level of screerung mcluded m Tier 3 is particularly appropnate m source 
driven (Suter 1993) ERAs in which source areas may contam several potential contammants but 
the effects of contarmnant exposure are not apparent The Tier 3 analysis is equivalent to a 
screemng level risk assessment that may be conducted on such sites Use of screerung methods 
that incorporate toxicological benchmarks is an mportant component m the weight of-evidence 
approach to ERAs (Suter 1993) The analysis differs from a more complete ERA m that 
conservative assumptions are used to estmate exposure conservative benchmarks are used to 
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characterne nsk and the potential toxicity to mdividuals not to populations is the focus 
Estunation of nsks to populations or commumbes is conducted for chemicals selected as ECOCs 

The Tier 3 analysis results 111 a list of contammnts that wlll be subjected to more detailed 
analysis m the ERA ECOCs exposure pathways and receptor types are idenbfied for each 
IHSS or other source area so that results can be used by managers of OU based mvesbgabons 
such as RFI/RIs 

2 4 1 Estunation of Exposure Pomt Concentrations 

2 4 1 1 Spatzal Aggregation of Data 

Aggregation of data for the Tier 3 screen depends upon the specific objecbves of the analysis 
the receptor species under consideration and the sm of the source area(@ relative to the 
receptor species home range For example exposure of individual deer mce may be estmated 
for each source area m the ERA study area whereas exposure of coyotes may be averaged over 
all source areas Alternatively the contnbution from each source area to coyote exposure may 
be estunated and the aggregate exposure calculated by weightmg each area accordrng to 
proportion of the overall site use Specific objecQves and assumptions for each species and 
group of source areas should be clearly stated m the ECOC screen portlon of the Problem 
Formulation TM 

2 4 I 2 Data Used 

Data on ECOC concentrabons m abiotic and/or biobc media may be used Data may be 
obtamed from any source provided that samplmg methods and analysis are well documented and 
the data are acceptable for use m CERCLA or RCRA mvesbgatlons If data are not avallable 
to estmate biological tissue burdens or uptake ratios the exposure pomt concentrabon for food 
is assumed to be equal to that of the maxunum concentrabon for the abiotic medium from whch 
the chemical may acqulred (e g soil water sedunent) and w i m  the area of mterest (e g 
ERA source area OU watershed) Data sources and data quality used m calculatmg exposure 
point concentrations must be well documented 

Summary statistics used to estunate exposure pomt concentrations may vary with the objectives 
of the ERA In some cases the arithmetic or geometric mean may be the most appropriate 
measure However in most cases a more conservative estmate of exposure such as the upper 
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95 percent confidence on the mean (UCJ&) is appropriate If exposure is to be averaged over 
several source areas calculahon of the mean and U C b  should be weighted m proportion to the 
site use For terrestnal resources weightmg should be based on the area of the source or 
habitats w i h  the source relative to the total area under assessment For use of aquabc habitats 
by terrestnal species weightmg should be based on the amount of aquabc habitat m a source 
area relative to the total available habitat 111 all source areas Procedures for calculatrng 
weighted means and UCLs are presented m Gdbert (1987) 

2 4 I 3 BioavailQbrlrty 

Bioavailability of contammants from food and water 1s assumed to be 100 percent unless data 
are available to estmate site specific uptake rat~os 

2 4 2 Exposure Estunation Procedure 

2 4 2 1 ReceptorsLikposure Pathways 

The screen is conducted for all receptors and exposure routes for whxch potentmlly complete 
exposure pathways exist The exposure 1s estunated for mdividuals of each receptor group 
considered No extrapolation to populabon exposures or effects is conducted 

2 4 2 2 Site Use Factors 

The exposure estmte assumes that exposure of mdividual receptors is proport~onal to the 
amount of tune spent m the source area The SUF has two mam components the proporbon 
of tune spent 111 the source area whrle at WETS (propomon of home range) and the propomon 
of total tune spent on WETS The pnmary component of the SUF is the propomon of a 
receptor s home range that is represented by the IHSS or source area under considenifion For 
example if a given source area represents one tenth of a coyote home range the coyote 1s 

assumed to spend one tenth of its tune m the area engaged m activities that result m exposure 
(e g foraging) In some cases seasonal migrabon patterns or lnactivity (e g hxbemabon) may 
be considered in combination with home range slze For example a migratory bud may spend 
six months per year at WETS and forage m an area that Eludes an IHSS that comprises 10 
percent of its home range In this case the SUF may be calculated as 0 5 * 0 1 = 0 05 
Caution must be exercised when seasonal use patterns are mcluded m exposure estmbons 
Exposure to a toxin for a period of several months may easily be adequate to elicit a toxic 
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response particularly if the exposure occurs at critml tunes of year such as durvlg breedmg or 
gestation 

Use of Colorado water quality standards m evaluatmg m k  to aquam species unplies an SUF of 
1 0 This exposure scenarro is appropriate smce obligate aquahc species are restricted to small 
bodies of water and are contmuously exposed to contarmuants m surface water and sedrment 

2 4 2 3 Exposure Eshmute 

As with Tier 2 benchmarks used to characterm nsk may be 111 the form of EECs m 
envlronmental media or expressed as an mtake rate The m a  ConcentraQon wlll be used as 
the exposure estmte when a concentration is compared agamst an EEC When the benchmark 
is in the form of an intake rate the exposure is calculated from mtalce of all medm (e g soil 
water food) for whch exposure is being estmated Intakes are calculated for each chemical 
separately For a given species mtake is estmted from Eq 2 5 

Es 2 5  
Total Intake = [C oJ * IR * SUF MJ + [C- * I& * S U F d  

+ [cp cy * I R ~ ~  * S U F ~ J  + rcroag * IR-~ * S U F ~  
Where 

Ch= concentmoon of chemcal II). envmnmental medium (1 e sod water prey forage) 
IRA= make rate for environmental medium 
SUFdm= site use factor for medium 

Eq 2 5 can be used when estmatmg mtake from a given source area or when data from several 
source areas is combmed to estmate exposure over the ERA study area AltemaOvely total 
intake may be estmated by summmg the mtakes from several mdividual source areas withn the 
ERA study area Intakes from mdividual areas are calculated usmg Fq 2 5 then summed 

Es 2 6  
Total Intake = Intake i = Intake, 1 + I d r n %  + Intake, ,  

1 

The SUF applied in Eq 2 5 serves to weight mtakes proportionate to the expected level of use 
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2 4 3 Risk Estunation 

As with the Tier 2 methods nsk is cha rac t ed  by comparmg exposure estmates to 
benchmarks usmg an HQ approach The HQ 1s calculated usmg Eq 2 7 when the benchmark 
is m the form of an EEC and & 2 8 when the benchmark is m the form of an mtake rate 

Eq 2 7  Exposure Point Concentrafton 
EEC 

HQ = 

Total Intake 
HQ = NOAEL 

The result of the risk estunahon is an HQ for each chemcal/receptor/source area comblnatton 
analyzed Cumulative nsk of exposure to mulhple contarmnants is evaluated usmg the hazard 
index (HI) approach (USEPA 1994) The HI assumes that the effects of exposure to multiple 
chemicals is an additwe b c a o n  of the effects of mddividual chemicals The HI 1s calculated as 
the sum of HQs for mdividual chemcals Thus a n  HI greater than 1 0 mdicates potentally 
sigmficant risk even if no smgle HQ is greater than 1 0 HIS will be calculated rn Tier 3 by 
summmg the HQs for rndividual chemcals When the HI for a given area is greater than 1 0 
nsk estunahon wlll be evaluated to determmde whch of the contarmnants are the mam 
contnbutors of risk 

Idenhfication of final ECOCs from HIS is based on professional judgment rncludmg relatwe 
ecotoxicity potential for bioaccumulation and presence m areas that are sensitwe or used 
mtensively by wildlife The proportion of chemicals mcluded m the final ECOCs may vary 
among investigations An example process for mtake calculations and ranlung the relatwe 
contribution of ECOCs to total nsk is presented 111 Table 2 2 and Figure 2 3 

2 5 Ecotoxlcologml Benchmarks 

The ecotoxicological benchmarks used m estunatmdg risk of toxic exposure may be taken from 
any source provided they meet the objecuves of the study bemg conducted As noted previously 
the benchmarks used 111 screenmg ECOCs are conservatively low to avoid underestmatmg nsk 
of toxicity Benchmarks proposed for use at Rocky Flats are presented in Appendices A through 
D These appendices will be updated as benchmarks become available or requlre revision 
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Figure 2 3 Example of Tier 3 ECOC Screen Results Rocky Flats Environmental Technology Site’ 
Contaminant Intake and Risk for Coyotes 

Contribution of Exposure Points to Total Intake 
Intake from Sm Mammals m Intake from Veaetabon 0 Intake horn soli .Intake from Surface Water 

AI Sb Hg Se V Cd As Ba Mg Be Pb Cu Zn Co Li Sr Ni Cr 1 
Ecological Chemlul of Coneom 

I Hazard Quobents for ECOCs 

Ai Sb Hg Se V Cd As. Ba Mg Be Pb Cu Zn Co Li Sr Ni C I 
I Ecdogkal Ch mk.1 f Concern 

I 
Contribution of COCs to Total Risk 

Cd As k e r  
v 2 % r / 2 ’  

I 

Haz rdquoi tsba donmaxmummncetratnm fmetal samples fmmbackgrou d reas f 
Rocky Flats E onm tal Technology S te 



1 
8 
I 
I 
I 
I 
8 
I 
I 
1 
I 
I 
8 
II 
I 
1 
8 
1 
I 

Persons using benchmarks m ERAs should consult ecological risk assessment subject matter 
experts at Rocky Flats to ensure use of the most recent and appropnate data 

2 5 1 Terrestnal Wildlife and Plants 

No state or federal standards currently exist for regulatmg exposure of wildlife to anthropogemc 
chemical contammints k s k  evaluations and remediation decisions are based on risk based 
cntena developed m site specific ERAs A process for developmg ecotoxlcological benchmarks 
and a database for some chemcals and receptor types is presented m ORNL (1994) The 
benchmarks were derived to approxunate NOAELs whch represent the greatest exposures at 
whch no adverse effects are observed NOAELs (and benchmarks) may be expressed as a dose 

(e g 
mllligrams contammintlliter water) InformaQon on a q u m g  ORNL documents that descnbes 
the methods for developmg benchmarks and list benchmarks for 17 wlldlife species is listed m 
Appendlx A 

milligrams contarmnant mgested/lulogram body weight [bwJ/day) or EECs (e g 

When benchmarks are not avadable the ORNL methods wlll be used to develop them for 
species or chemicals not mcluded 111 the database The benchmarks cited m ORNL (1994) or 
developed usmg smlar methods wlll be used for scree- purposes only As requested by 
EPA any benchmarks used m detiuled m k  assessments or to develop remedmtlon cntena 
require pnor approval from EPA and CDPHE 

As noted m Sechon 2 1 denvation of ecotoxlcological benchmark values 1s based on a database 
developed at ORNL (ORNL 1994) In some cases data were avadable for the wlldlife species 
of concern However m most cases benchmarks were denved from data on the toxicity to 
laboratory test m a l s  and extrapolated to wildlife species by scalmg to body slze and applyrng 
uncertainty factors to account for variability among species and data types (ORNL 1994) The 
ORNL database includes mformation for 17 species of birds and mammals that are common in 
the eastern Umted States Where appropnate the wlldlife benchmarks developed by ORNL are 
adapted for use in ERAs at WETS (Table 2 3) For each species benchmarks were derived 
for many chemicals known to be potential contammints at WETS 
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Table 2 3 
Correspondence Between Species Represented m ORNL Database 

and Representative Receptor Species Used m ERAS at RFETS 

Species in ORNL Database’ 
White footed mouse 

Meadow vole 

REETS Receptor S p r d  

Deer mouse 
Preble s jumpmg mouse 
Meadow vole 
Pmne vole 

White taled deer 
Red fox 

Mule deer 
Coyote 
Raccoon 

‘ORNL (1994) 
*Techmcal Memorandum No 2 Sitewide Conceptual Model 

Red mled hawk 

Amencan woodcock 
Great blue heron 
Barred owl 

The database mcludes contamrnants and representative species used III ERAS conducted at 

ORNL In many cases the contarmnants and species found at ORNL do not correspond to those 
at WETS However the representative species to be used at WETS have sunilar ecology and 
feeding behaviors to those mcluded 111 the ORNL database Thus benchmarks for WETS 
species may be extrapolated from those of smlar species mcluded 111 the ORNL database (Table 
2 3) The methods for extrapolauon wlll follow that recommended by ORNL (1 994) and bnefly 
descrred below The reader is referred to the ORNL documentation for a more detailed 
treatment The followmg method will be used for extrapolatmg NOAEL values among s d a r  
species (J2q 4 m ORNL 1994) 

Red Wed hawk 
Amencan kestrel 
Bald eagle 
Mallard 
Great blue heron 
Great homed owl 

Eq 2 9  
(bW,>”3 

b Wb 
NOAELb = NOAEL * 

NOAEL = known NOAEL for a given species 
NOAEL,, = NOAEL for species at WETS 
bw = body weight for a given species 
bw, = body weight for species at WETS 
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When the benchmark is to reflect the concentrahon of contarmnant m food that would result m 
a dose equal to the NOAEL (EX, mass chemcal m food/body weight) the EEC was 
calculated as 

Eq 210 
NOAEL 
IR 

EECw = 

where 

IR = mass specific mgest rate for a given species (mass mgested/mass bwlday) 

When evaluatmg a chemcal contarmnant not mcluded m the ORNL database mformahon m the 
pmary scienbfic literature wdl be used to denve benchmarks for WETS species The 
approach to developmg the benchmarks wdl be identical to that used by ORNL All benchmarks 
used in ECOC screerung whether they are taken dmt ly  from the ORNL database extrapolated 
for sunilar species or denved from pmary literature benchmarks are subject to review and 
approval by EPA and CDPHE 

2 5 2 Aquatic Life 

Screenmg level evaluation of nsk to aquatic biota is based p d y  on Colorado State Water 
Quality Standards for protechon of aquahc life (5 CCR 1002 8) or EPA Ambient Water Quality 
Crrtena State wide standards have been promulgated for some metals and water quality 
parameters but not for most orgamc compounds or radionuclides (5 CCR 1002 8 September 
1993) (State Water Quality Standards are mcluded m Appendlx B ) The Colorado Water 
Quality Control Commission (CWQCC) has classified segments of Woman Creek and Walnut 
Creek at Rocky Flats as Class 2 Aquatic Life Class 2 streams are not capable of sustammg a 

wide variety of aquatic fauna due to lack of physical habitat sufficient flow or to uncorrectable 
water quality conditions (5 CCR 1002 8 Apnl 1993) Aquatic standards for Class 2 stream 

segments are set on a site specific basis 

The CWQCC published site specific standards for some orgmcs and radionuclides for segment 
5 of Big Dry Creek basm which rncludes Rocky Flats (see 5 CCR 1002 8 April 1993) The 
specific standards mclude temporary modificauons (effectwe through Apr~l 1 1996) for carbon 
tetrachloride tetrachloroethane 
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iofllzed ammoma Aquatic standards for radionuclides are available for segment 5 of the Big 
Dry Creek basm (5 CCR 1002 8 Apnl 1993) but were established pnmanly for protection of 
human health The Colorado state standards and the federal Ambient Water Quality Cntena 
(AWQC) are subject to penodic revision and should be reviewed for each ERA 

Colorado standards are based on EPA AWQC whxh use available toxicological data from 
multiple studies and species to denve water borne chemcal concentrations that are not expected 
to result m toxicity to 95 percent of the species for whch data are available Cntena and water 
quality standards are available for evaluatmg acute and cbromc exposures Because they are 
based on the AWQC the Colorado standards can be considered nsk based 

Aquatic benchmarks presented m ORNL (1994) may be used when neither state water quality 
standards nor AWQC are avadable The endpolnts used m the O W L  document are based on 
effects at the population and commumty levels of biological organmoon and differ from those 
used m the AWQC The resultmg O W L  benchmarks tend to be less sbmgent than Colorado 
standards ORNL benchmarks also may be used to supplement the Colorado standards m 
interpretmg risks to aquatic biota 

2 5 3 Radionuclide Benchmarks 

Benchmarks for evaluabon of radionuclide exposure were developed through a consortnun of 
scientists at Rocky Flats Los Alamos National Laboratory Argonne National Laboratory and 
the Oregon State Umversity (Appendlx C) The benchmarks were developed based on a l m t  
for total radiological dose of 0 1 radday based on data presented by the International Atormc 
Energy Agency (IAEA) wfuch indicates that there is no reason to expect ecological effects at 
exposures of thls magmtude or less (IAEA 1992) Benchmarks for concentrahons 111 sod water 
and sedunent were developed for 12 radionuclides typically found m envlronmental media at 
Rocky Flats Benchmarks are m the form of EECs and expressed as picocuries @Ci)/per gram 
(soil and sedunent) or pCi per liter (water) Specific benchmarks were developed for small 
mammals and aquatic life (in general) because these groups represent the upper boundmg 
exposure scenarios for species at Rocky Flats 
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Sources of Informatxon for Developmg Ecotoxmlogmd Benchmarks 

Radionuchdes 
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CIS (Chemical Information System) (updated penodically) Aquabc InformaQon Retneval 
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Appenduv B 

Ecotoxrcologml Benchmarks for Common Chemical 
(Non Radronuchde) Contanunants at RFETS 

Ths appenduv d be amended with benchmarks when benchmarks have been finalwed 
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Appendlx C 

Ecotoxlcologml Benchmarks for Radionuchde Contarmnants at RFETS 

The document 6 6 R a ~ o l o ~ c a l  Benchmarks for Wddbfe at Rocky 
Flats Enwronmental Technology Site” is currently 111 draft 
form The fmal document wd1 be amended to t b  TM when 
it becomes avadable Prelmnary results of benchmark 
calculabons for sod, surface water, and sedments are 
presented 111 the follomg tables (4/11/95) 



Appendlx D 

Documentahon for Ecotoxmlogxal Benchmarks 
Developed Speufically for 

Ecologd Risk Assessments at RFETS 

Documentahon for benchmark selechon is in draft form 
Thls appendm wdl be amended when find reports are available 
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